In his small but very important treatise, "Experiments on Colour," Lord Rayleigh first describes his apparatus by means of which he can obtain comparatively pure colours, in a manner enabling him to compare a pure yellow colour with another yellow colour obtained by a mixture of red and green (Rayleigh's equation). Thereafter he states that a red-green mixture, which to himself and most beholders appeared like a pure yellow, corresponding to the D line in the spectrum, appeared to his three brothers-in-law Balfour as red, " almost as red as sealing wax." In order to suit the colour mixture to their eyes the red part had to be made so weak that the mixture appeared definitely green to normal eyes. The three brothers-in-law agreed mutually in their colour perception, and they all accepted the identical equation (the deuteranomalous equation). A fourth brother-in-law and three sisters-in-law had normal colour perception (1881) . We possess from the 19th century and the last twenty years of the 18th century a number of papers and pedigrees referring to colour blindness. It will be shown below how the anomaly in these tables, perfectly and without exception, falls into line with the interpretation of colour blindness as a recessive sex-linked character.
This aim has necessitated a careful examination of the original pedigrees, as faulty and incorrect extracts from some of them have been quoted again and again in text-books and periodicals as exceptions from the rule, which in reality is unbroken.
The first, and even now one of the best pedigrees, was published by Lort in 1778, based on a letter from Scott, in which he describes his own condition and that of his near relatives. Scott states:
" My business was behind a counter many years, when I had to do with variety of colours. I often, when alone, met with difficulty, but I commonly had a servant in my way to attend me, who made up my deficiency. I have been now several years from trade. My eyes, thank God, are very good at discerning men and things." And further: " My mother's one brother had the like impediment with me, though my mother knew all colours very well."
In spite of the few persons included in this pedigree, it really shows most of the facts needed; hence it will be given here.
We must assume that Scott had inherited the anomaly from his mother, who most probably was a conductor, as she had a colour blind brother and got a colour blind son.
Thus the fact that one of Scott's sisters was colour blind is explained naturally enough, as she may have inherited the defect both from her father and her mother. while examining a married lady of 5.8, he learnt that she was colour blind, inasmuch as she never saw any difference between dark blue and cherry red colours. He was allowed personally to test her daughters and her daughter's daughters by means of skeins from a work basket. Further, he learnt that the maternal grandmother, mother, and the only aunt of his patient had suffered from the same inability, while all male members of the family had a good colour sense.
The anomaly described by Cunier cannot, however, have been the hereditary red-green blindness, for a closerS study of his original paper reveals the following description of the pathological findings in their eyes, as most pronounced in the eldest daughter and daughter's daughter of his patient. " The pupil has a normal shape and reacts normally, but has not the usual black colour; in the depths of the eye ('au fond de l'oeil'), slightly above the horizontal meridian and outwards, an oval yellowish spot is seen, with a green dent in the centre." These facts he interprets as indicating l'absence du pigment noir de la choriozde.
"These women did not endure bright sunlight, especially when coming out in the sun from a dark room, or when the sun suddenly broke through a cloud."
The male members of the family had quite normal eyes, and showed neither colour blindness nor Fhotophobia. In no case were all the children colour blind." As found with the incomplete tests of the time the percentage of colour blindness being just about four, no better proof can be desired that the colour blindness of the fathers has no influence on the colour perception of their sofis. In the same work Cohn has a small pedigree: A colour blind man had a sister, whose sons were all colour blind; his mother's brother had a colour blind son and a colour blind grandson through his daughter. Even if the mother's brother were colour blinrd himself, of which we have no information, his son, at all events, must have inherited.the anomaly from the mother.
As is well known, Albrecht Nagel was red-green blind, and he has himself described his anomaly. His pedigree shows that a colour blind father and a colour efficient mother (who must have been a conductor) had two sons of whom one was colour blind, and three daughters of whom two were colour blind. This pedigree is referred to in L. Plate's great text-book as the only known example of red-green blindness occurring as a dominant character, and Plate adds: " The rule, as is well known, being that the red-green blindness is a dominant sex-limited anomaly (dominant in ! recessive in 9) ! " R. C. Punnet makes partial use of the same terms in his book, # Nagel'sJahresbericht, 1878, p. 117.
group.bmj.com on November 4, 2016 -Published by http://bjo.bmj.com/ Downloaded from " Mendelism; " but in these terms we cannot agree. Also he states, that "since neither colour blind men nor heterozygous women (conductors) are common, the chances of a marriage between them are very rare." Above it has, however, been proved -that there is every reason to believe that such marriages are not so rare-18 per cent.
The best investigations concerning the hereditary character of eye-defects and anomalies were those carried out by E. Nettleship December, 1915 , was a preliminary summary of the results of four years' work, and interesting things may be expected from his further publications. Amongst a number of families he has selected eight, whose pedigrees he publishes in his treatise; the pedigrees are not very extensive, but so good and so fully detailed that he must be considered justified in drawing his important conclusions.
Thus, for instance, he appears to have proved Holmgren's and Abney's supposition, viz.: that " the nature of the colour blindness within the same family is always the same," to be not always reliable. On the basis of the previous statement, we cannot, however, agree with Gothlin, when he concludes: " Personally, I am of the opinion that when colour blindness is very marked in the father, the inheritance may be manifest even in women who are heterozygots." He believes that he has seen two such cases, but in both the family of the mother has hardly been examined; it is true that in one case the examination included the mother's group.bmj.com on November 4, 2016 -Published by http://bjo.bmj.com/ Downloaded from brother, sister, and sister's daughter, but that is insufficient to prove anything. Gothlin finishes his conclusions as follows:
"The result of this research among families proves that there exists between a number of colour sense types a genetic connection which has not previously been demonstrated. A genetic connection has thus been discovered between protanopia and deuteranopia, and also between deuteranopia and deuteranomalia, probably also between protanopia and protanomalia." In his paper he goes into the problem more deeply, expressing partly the same views which Kollner just as strikingly has set forth and which, if they prove to be correct, will greatly simplify our conception of the various forms of anomalies of colour sense. in the spectrum as the intensity is gradually diminished (EdridgeGreen's " Physiology of Vision," p. 169); (4) The atavistic theory of colour blindness.
(1) The Psycho-physical Theory. 
